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A taxonomic revision of the family Oncopodidae II. The genus Gno-

mulus Thorell (Opiliones, Laniatores). - The 27 formally recognized

species of Gnomulus Thorell, 1890 are listed and placed in six provisional

species groups. Poorly known species are rediagnosed. Gnomulus segnipes

(Loman) is placed in synonymy with G. armillatus (Thorell). Both nominal

species occur only in western Sumatra; corresponding records from outside

Sumatra are attributed to other species, some of them undescribed. For G.

aborensis (Roewer), G. rostratus Thorell, G. insularis (Roewer), G. piliger

(Pocock), G pulvillatus (Pocock), G. sumatranus Thorell and G. annulipes

(Pocock) penis morphology is illustrated for the first time. Additional

illustrations are presented for G. sundaicus (Schwendinger), G. laevis

(Roewer) and G. goodnighti (Suzuki). Intraspecific variation is discussed.

The original designation of G. sumatranus as the type species of Gnomulus

is maintained, despite being in conflict with the International Code of

Zoological Nomenclature.
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INTRODUCTION

Following part I of our revision of the Oncopodidae (Martens & Schwen-

dinger 1998), where seven new and unusual species of Gnomulus were described, we

now continue with a more comprehensive study of this species-rich genus. Consi-

dering the large material available, including several additional new species, it

appears more practical to split our treatment of Gnomulus into two parts. In this paper

we present a revision of the already known species, provisionally assigned to species
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groups and listed in geographical order roughly from northwest to southeast. Hereby

we focus on species described before 1969, for many of which male genital characters

can be shown. For a few species described more recently, new specimens are

illustrated to provide additional information on intraspecific variation. In our next

article descriptions of several new Gnomulus species shall follow.

Abbreviations and terms used in the text: AMNH American Museum of

Natural History; NHML Natural History Museum, London (formerly British Museum

of Natural History); MAR collection of J. Martens, Mainz; MSNG Museo Civico di

Storia Naturale, Genova; MHNG Muséum d'histoire naturelle, Genève; MHNP
Muséum National d'Histoire naturelle, Paris; SMF Naturmuseum und Forschungs-

institut Senckenberg, Frankfurt; ZMA Zoologisch Museum, Universiteit van

Amsterdam; ZMB Museum für Naturkunde der Humboldt-Universität, Berlin; ZMC
Zoologisk Museum, K0benhavn; ZMH Zoologisches Institut und Museum, Univer-

sität Hamburg; ZMT Zoological Museum, University of Turku.

Body measurements refer to the distance between the anterior margin of the

carapace and the posterior margin of the dorsal scutum. Leg articles were measured

on their dorsal side, from joint to joint. All measurements are given in mm. Termino-

logy of penis morphology follows that of Martens & Schwendinger (1998: fig. 1
-

showing dorsal and lateral but not ventral view as given in the corresponding legend).

The dorsal connection between the prosomal and opisthosomal part of the dorsal

scutum, formed by paired or unpaired tooth-like processes or lobes (e.g. Figs 28-30),

is here called the "carapace-abdomen bridge".

TAXONOMY

Gnomulus Thorell, 1890

Gnomulus Thorell (1890: 378), type species by original designation, G. sumatranus Thorell,

1891 '. - Pocock (1897: 285). - Loman (1902: 182). - Roewer (1923: 60-61). -

Schwendinger (1992: 197). - Martens & Schwendinger (1998: 526).

Pelitnus Thorell (1891: 757), type species by original designation, P. armillatus Thorell, 1891.

- Pocock (1897: 285). - Loman (1902: 182). - Roewer (1923: 62). - Sorensen (1932:

213). - Schwendinger (1992: 197). - Martens & Schwendinger (1998: 501, 526).

Diagnosis: See Martens & Schwendinger (1998: 526).

1 The original designation of G. sumatranus Thorell, 1891 as the type species of Gno-

mulus Thorell, 1890 was never questioned by subsequent authors, although it does not accord

with the International Code of Zoological Nomenclature (International Trust for Zoolo-

gical Nomenclature 1985). Gnomulus sumatranus was then not a nominal species (but a

"nomen nudum") and G. rostratus Thorell. 1890 was the only species available in this genus.

Hence article 68c (monotypy) of the code would have to be applied, making G. rostratus the

type species. However, there was no such code in 1890 for Thorell to obey and we think that he

had good reasons to favour G. sumatranus above G. rostratus. Therefore the original desig-

nation should be maintained. A corresponding proposal (case 3116) has been submitted to the

International Commission on Zoological Nomenclature (Schwendinger & Martens 1999).
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Species account and distribution: 27 nominal species, here placed in six

provisional species groups, are known from the Himalayan region and from Southeast

Asia (Fig. 1).

M
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Fig. 1

Distribution of Gnomulus in the Himalayan region and in Southeast Asia. - 1 Ulleri (G hyatti),

2 Rötung (G. aborensis), 3 Doi Inthanon (G. lannaianus), 4 Langkawi Island (G. insularis), 5

Penang Island (G. insularis, G. rostratus), 6 Bukit Besar (G piliger), 1 Maxwell Hill (G.

laruticus), 8 Chenderiang (G rostratus, G. asli), 9 Batu Caves (G. pulvillatus), 10 Templer

Park, Ulu Gombak, Genting Highlands (G. hirsutus), 1 1 Dolok Banol - location unknown

(G drescoi), 12 Gunung Singgalang (G. sumatranus, G. armillatus), 13 Bukittinggi, Anai, Ajer

Mancior, Kayutanam (G armillatus), 14 Gunung Kerinci (G armillatus), 15 Cibodas

(G. thorelli), 16 Kuching, Matang (G laevis), 17 Kuching, Bau, Serian (G sundaicus), 18

Baram River, Gunung Mulu (G. annulipes), 19 Andulau, Sungai Lubang Barus (G. baharu). 20

Amo (G imadatei), 21 Kabili-Sepilok, Kolapis (G. conigerus), 22 Mt. Matalingajan

(G. palawanensis), 23 Sagada (G. maculatus), 24 Crystal Caves (G. coniceps), 25 Mt. Santo

Thomas (G. crucifer), 26 Mt. Makiling (G. minor), 27 Puerto Galera (G. maculatus - doubtful

record), 28 Visca (G. leyteensis), 29 Mt. Katanglad (G. goodnighti), 30 Mt. McKinley

(G. goodnighti).
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The aborensis-grovp

Diagnosis: Medium-sized to large species with robust cheliceral hands in

males, low interocular areas, medially divided dorsal scutal areas and short, blunt

lateral sclerites on glans penis.

This group comprises three species from Nepal, NETndia and N-Thailand.

Gnomulus hyatti (Martens, 1977) Fig. 18

Pelitnus hyatti Martens (1977: 296-298. figs 1-8); description of 6 and 9. - Schwendinger

(1992: 178, 197).

Gnomulus hyatti (Martens): Martens & Schwendinger (1998: 526).

Types: NEPAL, Ulleri, 1800-2200 m, 6 holotype (NHML, examined), 1 9 paratype

(SMF 29229, examined), leg. K. H. Hyatt, 19.V.1954.

Remark: No additional material of this species is available although several

new and unusual oncopodid specimens have since been collected at other localities in

Nepal.

Relationships: Gnomulus hyatti is close to G. lannaianus and G. aborensis.

Unlike the latter two species, G. hyatti has a fairly short (about 2.2 times longer than

wide) distitarsus II (Fig. 18) and a less pronounced external sexual dimorphism.

Distribution: Known only from the type locality, in the southern part of the

Annapurna massif, central Nepal (Fig. 1).

Gnomulus aborensis (Roewer, 1913) Figs 2-17

Pelitnus aborensis Roewer (1913: 207); description of species, without distinction of sexes.

Gnomulus aborensis (Roewer): Roewer (1923: 62, figs 65 a, b). - Schwendinger (1992: 197). -

Martens & Schwendinger (1998: 526).

Types: INDIA, Abor District, Rötung, ca. 400 m. Upper Rötung, ca. 620 m, 2 syntypes

(Museum Calcutta, not examined), leg. S. W. Kemp, 21./3 1 .XII. 1911.

Other material: Abor District, 2 â, 1 9 (SMF 1257), not mentioned in the original

description but recorded as "cotypes" by Roewer (1923: 62), possibly part of the original series

of specimens examined by Roewer.

Diagnosis: Fairly large species, characterized by: arched carapace without

distinct eye tubercle, with pronounced lateral tubercles below carapace-abdomen

bridge (Figs 8-11; Roewer 1923: fig. 65b); dorsal scutum high, areas I-VII elevated,

medially divided by a pronounced longitudinal furrow and separated from each other

by transversal furrows (Figs 8-11; Roewer 1923: fig 65a); coxa I ventrally with

distinct anterio-lateral process, coxae II and III with anterio-proximal one, coxa II

with additional posterio-proximal one; chelicerae fairly robust, proximal article with a

distad-inclined proventral process (Figs 12-15); palp with conical ventral process on

trochanter, a low rounded ventral process and a distinct dorsal boss proximally on

femur (Fig. 16); distitarsus of leg II about 2.7 times longer than wide (Fig. 17).

External sexual dimorphism in shape and size of carapace and chelicerae, being

distinctly larger in 6 â (Figs 8-9, 12-13); ventral scutal elevation of S only little

swollen and covered with plenty of fine hairs (Fig. 8). Truncus penis fairly slender.
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Figs 2-19

Gnomulus aborensis (Roewer) (2-17), G. hyatti (Martens) (18). G. lannaianus (Schwendinger)

(19). - Penis, dorsal (2) and lateral view (3); apex of penis of 2 c?, dorsal (4, 6) and lateral view

(5, 7). Body of S (8) and of 9 (10), lateral view; anterior part of body and chelicerae of 6 (9)

and of 9 (11), dorsal view; left chelicera of 6 (12) and 9 (14), retrolateral view; proximal

article of right chelicera of 6 (13) and of 9 (15), prolateral view; trochanter and femur of left

palp of 6 , retrolateral view (16); distal part of left (17, 19) and of right leg II (18), retrolateral

view. - Scale lines 0. 1 mm (4-7), 0.5 mm (2, 3, 1 2- 1 9), 1 .0 mm (8- 1 1 ).
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with strongly arched distal margin. Glans penis with more or less pentagonal median

plate not covering outer side of membraneous tubes; lateral sclerites stout, with

prominent outer margin, strong wrinkles on lower face and blunt tip; stylus slender

(Figs 2-6).

Variation: Measurements (cT, in brackets 9): body 5.88-6.78 (6.13) long,

4.44-4.88 (4.53) wide; carapace region 1.51-1.87 (1.25) long, 2.54-2.94 (2.48) wide;

6 (n = 2), ? (n= 1).

Relationships: Gnomulus aborensis is closest to G lannaianus. Both share

sexual dimorphism in the size of carapace and chelicerae and possess a long (more

than 2.5 times longer than wide) distitarsus II. Due to differences in penis morphology

and scutal surface structure, Gnomulus hyatti appears more distant to these two

species.

Distribution: Known only from the foothills of the Himalaya in Arunachal

Pradesh, northeastern India (Fig. 1).

Gnomulus lannaianus (Schwendinger, 1992) Fig. 19

Pelitnus lannaianus Schweninger ( 1992: 178-180. 197, figs 1-13); description of 6 and 9.

Gnomulus lannaianus (Schwendinger): Martens & Schwendinger (1998: 527).

Types: THAILAND. Chiang Mai Province. Doi (= Mount) Inthanon, 2300-2530 m, 6
holotype, 1 <?, 7 9 paratypes (MHNG, examined), leg. P. Schwendinger, X.1986-X.1987.

Remark: No new material available. Distitarsus II is about 2.8 times longer

than wide (Fig. 19).

Relationships: A close relationship between G lannaianus and G. hyatti was

already pointed out by Schwendinger (1992: 197).

Distribution: Known only from the summit area of Doi Inthanon (northern

Thailand), where several other remarkable animal and plant species with affinities to

the Himalayan region occur (Fig. 1 ).

The rostratus-group

Diagnosis: Medium-sized species with distinctly anteriad-inclined pointed eye

tubercles and unique penis morphology, i.e. median plate of glans long and narrow,

stylus distally very wide, shaped like a depressed bell.

This group includes two species from the west of peninsular Malaysia and

nearby islands.

Gnomulus insularis (Roewer. 1927) Figs 20-37

Pelitnus insularis Roewer (1927: 268); description of S .
- Schwendinger (1992: 197).

Gnomulus insularis (Roewer): Martens & Schwendinger (1998: 526).

Type: MALAYSIA, Pulu Pinang (= Pulau Pinang = Penang Island) - doubtful

indication of locality, S holotype (SMF 301, examined).

Other material: MALAYSIA, Kedah, Lanskawi Island, 3 o\ 1 2 (NHML), leg. P. D.

Hillyard. 11.1983.
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Figs 20-37

Gnomulus insularis (Roewer), 8 holotype (25, 28-29, 31-33). - Penis, dorsal (20) and lateral

view (21); apex of penis, dorsal (22), lateral (23) and ventral view (24); apex of penis (25) and

glans penis (26-27) of 3 6 , dorsal view. Anterior body of 6 , dorsal (28) and lateral view (29),

anterior body of 9, lateral view (30); left chelicera (31), left palp (32) and distal part of left leg

II (33), retrolateral view; eye tubercles of 3 S (34-36) and 1 ? (37) from Langkawi Island,

dorsal view. - Scale lines 0.1 mm (22-27), 0.5 mm (20-21), 1.0 mm (28-37).
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Diagnosis: Medium-sized species with pointed, anteriad-inclined eye tubercle

(Figs 29-30; Roewer 1927: fig. 4b), pentagonal in dorsal view, with lateral margins

converging from base to tip (Figs 28, 34-37); carapace-abdomen bridge composed of

two opposing pairs of conical processes (Fig. 28); scutal areas only indistinctly

elevated, ventral ones of S 6 more densely covered with fine hairs than in 9 9 ;

chelicerae weak, with disto-dorsal boss and low ventro-median hump (Fig. 31); palp

with distad-inclined process ventrally on trochanter and conical proximo-ventral

process on femur (Fig. 32); distitarsus II about 1.6 times longer than wide (Fig. 33);

coxa I ventrally with small anterio-lateral process, coxa II ventrally with anterio- and

posterio-proximal processes, coxa III ventrally with anterio-proximal one. Penis fairly

stout; truncus with a constriction behind proximal 1/4, apex very narrow, clearly

separated from rest of truncus (Fig. 24). Glans penis with very large membraneous

socket obscuring apex of truncus in dorsal view; lateral sclerites forceps-like, its

apices split into a scoop-like and a filiform part; median plate very narrow, split into

2-4 pointed tips; membraneous tubes visible below subbasal constriction of lateral

sclerites; stylus very wide, shaped like a flattened bell, with a quadrangular extension

projecting from the inner side behind the opening of the sperm duct (Figs 20-27, see

also Fig. 69c-e).

Variation: Measurements (<5\ in brackets 9): body 5.36-5.83 (6.17) long,

3.20-3.52 (3.70) wide; carapace region 1.25-1.41 (1.44) long, 1.82-1.93 (1.90) wide;

leg II (measured in its entirety) 7.67-8.29 (8.23) long; 6 (n = 4), 9 (n = 1). The

median plate of the glans penis is distally split into 2-4 tips (Figs 22, 25-27). The

observed variation in the shape of the eye tubercles is only slight (Figs 28, 34-37).

Relationships: Gnomulus insularis is closest to G rostratus.

Distribution: Apparently present on two islands off the northern west coast of

peninsular Malaysia (Fig. 1). However, the report of the type specimen from Penang

Island appears doubtful, since all other conspecific specimens available were collec-

ted on Langkawi Island, about 120 km to the north. Similar oncopodids, collected on

Penang Island quite recently, all belong to the closely related G. rostratus (see

below). Therefore, either both species occur on Penang Island (with the possibility of

G rostratus being introduced from the mainland), or the single record of G insularis

from Penang is incorrect. Considering that closely related species of Oncopodidae

usually occur in allopatry and taking into account the unreliability of Roewer's

locality indications (see Helversen & Martens 1972), we are in favour of the latter

explanation.

Gnomulus rostratus Thorell, 1890 Figs 38-69

Gnomulus rostratus Thorell (1890: 378-381); description of species, without distinction of

sexes. - Roewer (1923: 61). - Schwendinger (1992: 197).

Type: MALAYSIA, Pulo Pinang (= Penang Island), 9 holotype (MSNG, examined),

leg. L. Fea & L. Loria, 1889.

Other material: MALAYSIA, Penang Island, Penang Hill (= Bukit Benderà), 650-760

m, 1 6 (decayed, penis complete), 1 9 (19.1.1995), 710 m, 2 S (8.-9.XII.1997); - Perak, forest

ca. 5 km northeast of Chenderiang, 290-330 m. 4 Ô, 1 9 (22.-3 1.1.1994), 330-400 m, 1 o\ 1 9

(15.-22.I.1995); all specimens leg. P. Schwendinger. - Perak, without locality, 1 9 (SMF 5104,

"Pelitnus segnipes S", Roewer det. 1932).
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Figs 38-67

Gnomulus rostratus Thorell, 9 holotype (55-57). - Penis of S from Penang, dorsal view (39),

lateral view (40), apex of penis, dorsal (41), lateral view (42); apex of penis of other 6 from

Penang (43); total penis (38) and apex of penis (44) of ó* from Chenderiang; median plate of

glans of 3 6 from Penang (45-47) and of 5 S from Chenderiang (48-52). Anterior body of S .

lateral view (53) and dorsal view (54); left chelicera (55), left palp (56) and distal part of right

leg II (57), retrolateral view; eye tubercle of 2 9 (58-59) and 4 6 (60-63) from Chenderiang, of

1 9 from Perak (64), of 2 â (65-66) and 1 9 (67) from Penang, dorsal view. - Scale lines 0.1

mm (41-52), 0.5 mm (38-40), 1.0 mm (53-67).
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Diagnosis: Very similar to G. insularis, distinguished by eye tubercle wider in

dorsal view, with lateral margins parallel or divergent (from base towards tip) in basal

part (Figs 54, 58-66); dorsal scutum of 9 lower (Fig. 68c); distitarsus II about 1.8

times longer than wide (Fig. 57). Penis different in: apex of truncus penis much

wider; membraneous socket of glans smaller, not covering apex of truncus in dorsal

view; lateral sclerites less distinctly sigmoid, covering lateral parts of stylus; median

plate entire, about as long as stylus, distal margin evenly truncate, or widened and

invaginated (Figs 38-52, Fig. 69c-e).

Variation: Measurements range (d, in brackets 9 ): body 5.42-5.86 (5.42-6.26)

long, 3.21-3.62 (3.27-3.90) wide; carapace region 1.45-1.65 (1.38-1.68) long, 1.79-

2.09 (1.79-2.14) wide; leg II (measured in its entirety) 7.89-9.10 (7.39-8.91) long; 6

(n = 8), 9 (n = 5). The specimens from Chenderiang (n = 7) all have a slightly wider

body and a longer leg II than the others. The truncus penis of S S from Chenderiang

(Fig. 38) is stouter than in those from Penang (Fig. 39). The median plate of the glans

is distally widened and invaginated in all S S from Chenderiang (Figs 48-52) and in

one from Penang (Fig. 47), in 2 â from Penang it is parallel-sided and evenly truncate

(Figs 45-46).

Relationships: Gnomulus rostratus and G. insularis are close to each other but

quite distinct from the other species in Gnomulus.

Distribution: Known from Penang Island and from two localities (one of them

not specified) in Perak, on the Malay Peninsula (Fig. 1 ). A juvenile specimen from

Maxwell Hill (= Bukit Larut, near Taiping, 1320 m, leg. P. Schwendinger), which lies

in between Penang and Chenderiang, probably also belongs to G. rostratus.

Remarks: It first appeared that the 9 type of G. rostratus and the o* type of G.

insularis are conspecific (see Martens & Schwendinger 1998: 526-527) since both

are supposed to originate from Penang Island. After thorough examination and

comparison with the newly collected specimens from Penang and Langkawi Islands,

however, it turned out that the two types really do belong to different species. The

G. rostratus type (Fig. 68) has the same basally wide eye tubercle (seen in dorsal

view) as all new specimens from Penang and Perak (Figs 54, 58-67), but it has a

distinctly less elevated dorsal scutum than the G. insularis 9 from Langkawi (Fig.

30). The G. insularis type, on the other hand, has a basally narrow eye tubercle (Fig.

28) and a penis (Fig. 25) as in the specimens from Langkawi (Figs 22, 26-27).

The pubescence on the ventral scutal areas of 6 â is more conspicuous than in

9 9 , best seen in dry specimens. The hair shafts are coated by a crust arranged in

longitudinal furrows (Figs 69a, b). which makes these hairs appear stronger and

lighter in colour than the bare hairs on other parts of the S body or on the ventral

scutal areas of 9 9 . The crust is made of a crystallized secretion, which seemingly

originates from glands at the hair bases. Such modified hairs have already been

recognized in G. piliger and P. pulvillatus by Pocock (1903: 413 - "transverse bands

of coarse pubescence") and G. insularis by Roewer (1927: 268 - "Querband kurzer

Haare") and they occur in a number in other species as well. What significance these

hairs have (presumably before or during mating), has yet to be learnt from histolo-

gical studies and biological observations.
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Fig. 68

Gnomulus rostratus Thorell, 9 (holotype, with colour pattern drawn from syntopic 9 spe-

cimen), body, dorsal (a), ventral (b) and lateral view (c). - Scale line 1.0 mm.
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Fig. 69

Scanning electron micrographs of Gnomulus rostratus 6 .
- Hairs on ventral scutal areas coated

in a crust of crystallized secretion (a), the same with crust partly broken off (b). Distal part of

penis with lateral sclerites on left side removed, dorsal view (c), lateral view (d); stylus, disto-

lateral view (e). - Scale lines 20 urn (a, b, e), 50 urn (d), 100 urn (c).

THE A5L/-GROUP

Diagnosis: Small to very small species with rounded eye tubercles and curved,

narrow, acutely pointed lateral sclerites on glans penis.

This group comprises three species from the Malay Peninsula.

Gnomulus laruticus Martens & Schwendinger. 1998

Gnomulus laruticus Martens & Schwendinger (1998: 539-542, figs 105-1 13): description of 6

.

Type: MALAYSIA. Perak. Taiping. Maxwell Hill. 1320 m. 6 holotype (MHNG,
examined), lee. P. Schwendinser. 26.1.1995.
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Remark: No new material available.

Relationships: Despite its unusual tarsal formula (2-2-2-2; shared only by G.

crucifer), genital morphology shows that G. larutieus is closely related to G. asli and

G. hirsutus.

Distribution: Known only from the summit area of Maxwell Hill (= Bukit

Larut) in peninsular Malaysia (Fig. 1).

Gnomulus asli Martens & Schwendinger, 1998

Gnomulus asli Martens & Schwendinger (1998: 542-544, figs 1 14-122); description of 6 and 9

.

Types: MALAYSIA, Perak, forest 5 km northeast of Chenderiang, 290-400 m, S holo-

type (MHNG, examined), 2 6,19 paratypes (MAR, MHNG, examined), leg. P. Schwen-

dinger, 1.1994, 1.1995.

Remark: No new material available.

Distribution: Known only from the type locality in peninsular Malaysia

(Fig. 1), where G. asli occurs syntopically with G. rostratus, with a third Gnomulus

species (carrying a conical eye tubercle; 1 juvenile available) and with an Oncopus

species ( 1 9 available).

Gnomulus hirsutus Martens & Schwendinger, 1998

Gnomulus hirsutus Martens & Schwendinger (1998: 545-548, figs 123-133); description of S
and 9

.

Types: MALAYSIA, Selangor, Templer Park, 3 holotype (MHNG, examined), leg. C.

Deeleman-Reinhold, 3. XII. 1990; Templer Park and Ulu Gombak, 200 m, road to Genting

Highlands, 500-800 m, 2 <J, 1 9 paratypes (MAR, MHNG, examined), leg. D. Agosti - C.

Deeleman-Reinhold - H. Ono.

Remark: No new material available.

Relationships: Gnomulus hirsutus and G. asli are closest relatives; G. larutieus

appears to be more distant.

Distribution: Known from the area north of Kuala Lumpur, peninsular

Malaysia (Fig. 1).

The sumatranus-group

Diagnosis: Large species with: massive chelicerae (especially in males), pro-

ximal and subdistal processes ventrally on palpal femora, low interocular areas,

transversal keels on dorsal scuta and widely separated narrow, acutely pointed lateral

sclerites on glans penis; anterio-proximal processes on ventral side of coxa II absent.

At present, this group is represented only by G. sumatranus from W-Sumatra;

a related, undescribed species occurs in N-Sumatra.

Gnomulus sumatranus Thorell, 1891 Figs 70-87

Gnomulus sumatranus Thorell (1891: 759-763, figs 37-40); description of species, without

distinction of sexes. - Loman (1893: 25). - Loman [1903: figs O, V-f (illustration of

penis), pi. 11, figs 19, 21]. - Roewer (1923: 61-62, figs 64a-c). - Schwendinger (1992:

197).
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Types: SUMATRA, West Sumatra Province (Sumatera Barat), Mt. Singalang (=

Gunung Singgalang); 1 6 , 3 9, 2 juv. syntypes (MSNG, examined), leg. O. Beccari, VII. 1878.

S here designated lectotype, because illustrated in the original description and carrying most

relevant characters.

Other material: From the type locality, 1 6 with missing penis (removed by Loman;

ZMA), leg. M. Weber; Gunung Singgalang, 2100-2600 m, 1 juv. (MAR), leg. A. Riedel,

16.X. 1990.

Diagnosis: Distinguished by high carapace with indistinct eye tubercle; dorsal

scutal areas with transversal keels (Figs 74-77); ventral side of coxa I with quite large,

outwards-directed process, coxa II ventrally without anterio-proximal process but

with short, broadly rounded posterio-proximal process, coxa III ventrally with indis-

tinct anterio-lateral process (Fig. 78); chelicerae very strong, with a triangular pro-

ventral process on proximal article (Figs 79-81); palpal femur ventrally with a large,

strongly distad-inclined proximal process and a short, conical subdistal process;

palpal trochanter with a distad-inclined ventral process and a small, pointed dorsal

process (Figs 82-86); distitarsus II about 2.7 times longer than wide (Fig. 87). Exter-

nal sexual dimorphism in: 6 â with longer, higher carapace (Figs 74-75), stronger

chelicerae (Fig. 79), stronger processes ventrally on palpal femur (Figs 82-83) and

more elevated ventral scutal areas (Fig. 74). Penis slender, with circular fold around

subbasal truncus; glans penis quite remote from rounded apex of truncus; one seta on

each side of membraneous socket of glans; lateral sclerites widely apart, very slender

and acutely pointed, only little bent and running parallel to each other; median plate

rounded, not covering tips of membraneous tubes; stylus long and slender (Figs

70-73).

Variation: Measurements (â , in brackets 9): body 8.81-8.94 (8.19-8.47) long,

5.81-6.28 (5.56-5.81) wide, carapace region 3.44-3.69 (2.75-2.88) long, 4.44-4.47

(3.56-3.81) wide; ó* (n = 2), 9 (n = 3). The larger juvenile from the type series (7.79

long) has 3-segmented posterior tarsi; in the smaller one (6.17 long) they are still 2-

segmented (Thorell 1891: fig. 40).

The penis (probably lost) of the â in ZMA, portrayed by Loman (1903: fig. V-

f), seems to have a pronounced swelling at the position where the circular fold is

found on the penis of the lectotype.

Relationships: Externally G. swnatranus appears very distinct from all other

congeners, but penis morphology is quite similar to species of the as//-group.

Distribution: Known only from the surroundings of Gunung Singgalang, a

mountain ca. 20 km south of Bukittinggi, West Sumatra Province (Fig. 1).

The armillatus-group

Diagnosis: Medium-sized to large species with more or less distinctly elevated

conical (often pointed) eye tubercles and lateral glans sclerites, which are either

paddle-shaped and bent, or narrow and pointed with a sigmoid or strongly curved

course.

This group includes 11 species from peninsular Malaysia, Sumatra, Java,

Borneo and Palawan Island (Philippines).
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Figs 70-87

Gnomulus sumatranus Thorell, 6 lectotype (70-75, 78-80, 82, 87). - Penis, dorsal (70) and

lateral view (71); apex of penis, dorsal (72) and lateral view (73). Body of S (74) and of 2

(76), lateral view; anterior body and proximal article of chelicerae of 3 (75) and of 9 (77).

dorsal view; prosoma and genital operculum, ventral view (78); left chelicera of 6 (79) and of

9 (81), retrolateral view; proximal article of 3 chelicera, proventral view (80); left palp,

retrolateral view (82); trochanter and femur of left palp of other 3 (83) and of 3 ? (84-86; 86

showing right palp), retrolateral view; distal part of left leg II, retrolateral view (87). - Scale

lines 0.1 mm (72-73), 0.5 mm (70-71), 1.0 mm (74-87).
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Gnomulus piliger (Pocock, 1903) Figs 88-97

Pelitnus piliger Pocock (1903: 413); description of species, without distinction of sexes. -

Roewer (1923: 64). - Schweninger (1992: 197).

Gnomulus piliger (Pocock): Martens & Schwendinger (1998: 527).

Type: THAILAND. Bukit Besar. 750 m. S holotype (NHML. examined), leg. Annan-

dale & Robinson, 4.V. 1901.

Diagnosis: Medium-sized species with rounded eye tubercle, wide, indistinctly

divided carapace-abdomen bridge and moderately elevated dorsal scutal areas (Figs

92-93); proximal article of chelicerae with dorso-distal boss and wide retro-ventral

tubercle (Fig. 95); large distad-inclined processes ventrally on trochanter and ventro-

basally on femur of palp (Fig. 92), palpal femur fairly large in dorsal view (Fig. 96);

distitarsus II about 2.3 times longer than wide (Fig. 97); coxa I ventrally with small

anterio-lateral process, coxae II and III with pronounced anterio-proximal processes

(no posterio-lateral one on coxa II; Fig. 94); ventral scutal areas swollen and covered

by fine hairs. Penis slender, widening towards the apex, distal margin slightly

invaginated; lateral sclerites of glans penis thin, sigmoid, median plate broadly U-

shaped, covering membraneous tubes; stylus slender (Figs 88-91).

Measurements: Body 5.92 long, 4.36 wide; carapace region 1.25 long, 2.24

wide; leg II (measured in its entirety) 12.45 long.

Relationships: This species is very close to G. pulvillatus.

Distribution: Known only from Bukit Besar (now called Khao Sankalakhiri), a

mountain of 890 m altitude, situated in the Nam Tok Sai Khao National Park, about

20 km northwest of Yala city, where the borders of the provinces Songkhla, Pattani

and Yala meet.

Remarks: It was somewhat difficult to correctly locate "Bukit Besar", the type

locality of G. piliger. In Roewer (1923: 64) we find it located in "Malakka" (=

peninsular Malaysia) and as it is a Malay name (meaning "big hill"), it seemed likely

that it lies in Malaysia. Moreover, there are at least three mountains called "Bukit

Besar" and another three called "Gunung Besar" (meaning "big mountain") in

peninsular Malaysia. Only after receiving from the NHML the itinerary and map of

the corresponding expedition (Annandale & Robinson 1903), it became clear that

the holotype was actually collected in an area which in 1901 was a Malay state under

Siamese rule and today is part of Thailand. The same locality was also visited by the

"Skeat-Expedition" in 1899-1900, in which Annandale took part as well (Skeat

1954).

Gnomulus pulvillatus (Pocock, 1903) Figs 98-107

Pelitnus pulvillatus Pocock (1903: 413); description of species, without distinction of sexes. -

Roewer (1923: 64). - Schwendinger (1992: 197).

Gnomulus pulvillatus (Pocock): Martens & Schwendinger (1998: 527).

Type: MALAYSIA, "Selangore. in cave" or "The Caves; Selangore" (as written on two

labels in the vial with the type), 6 holotype (NHML, examined), leg. H. N. Ridley, 1897.

Diagnosis: Similar to G. piliger but distinguished by a more elevated, narrow

eye tubercle; ventral processes on palpal femur and trochanter smaller, less distinctly
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Figs 88-97

Gnomulus piliger (Pocock), S holotype. - Penis, dorsal (88) and lateral view (89), apex of

penis, dorsal (90) and lateral view (91). Anterior body and proximal palp, lateral view (92);

anterior body and chelicerae, dorsal view (93); prosoma and genital operculum, ventral view

(94); left chelicera, retrolateral view (95); trochanter and femur of left palp, dorsal view (96);

distal part of left leg II, retrolateral view (97). - Scale lines 0.1 mm (90-91), 0.5 mm (88-89),

1.0 mm (92-97).

distad-inclined (Fig. 102), palpal femur slightly smaller in dorsal view (Fig. 106);

distitarsus II about 2.6 times as long as wide (Fig. 107); coxae II with posterio-

proximal process (Fig. 104); truncus penis stouter, with an isolated pair of setae on

each side of narrower membraneous socket of glans; lateral sclerites of glans slightly

stronger, median plate very widely V-shaped, covering membraneous tubes; stylus

slender (Figs 98-101).

Measurements: Body 6.11 long, 4.36 wide; carapace region 1.25 long, 2.24

wide; leg II (measured in its entirety) 12.58 long.

Relationships: Gnomulus pulvillatus and G. piliger appear closely related to

G. armillatus from Sumatra.

Distribution and bionomics: The caves, where the type specimen was collec-

ted, are most likely the famous Batu Caves, north of Kuala Lumpur (Fig. 1). Ridley

was the first to carry out a zoological investigation of these caves, which he then

called the "Selangore Caves" (Ridley 1!
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102

Figs 98-107

Gnomulus pulvillatus (Pocock), 6 holotype. - Penis, dorsal (98) and lateral view (99); apex of

penis, dorsal (100) and lateral view (101). Anterior body and proximal palp, lateral view (102);

anterior body and chelicerae, dorsal view (103); prosoma and genital operculum, ventral view

(104); left chelicera, retrolateral view (105); trochanter and femur of left palp, dorsal view

(106); distal part of left leg II, retrolateral view (107). - Scale lines 0.1 mm (82-83), 0.5 mm
(80-81), 1.0 mm (84-89).

It is, however, fairly improbable that G. pulvillatus is a troglobite. The type

specimen shows no adaptations to cave life and no other oncopodids are so far known

to live in caves. The animal was presumably collected from the leaf litter at the cave

entrance or in the nearby rain forest.

Remark: 1 9 and 2 juv. specimens, reported from Ulu Gombak (just a few km
away from the Batu Caves) and identified as G. drescoi by Suzuki (1983), possibly

also belong to G. pulvillatus. Both species are very similar in external morphology.

Gnomulus drescoi (Silhavy, 1962)

Pelitnus drescoi Silhavy (1962: 464-466, figs 1-9); description of 9. - Suzuki (1982: 186, figs

8-14); description of 3, here considered conspecific with G. armillatus. - Schwen-

inger (1992: 188, 197, figs 54-55).

Gnomulus drescoi (Silhavy): Martens & Schwendinger (1998: 526).

Type: SUMATRA, Dolok Banol or Telok Belong (Silhavy 1962: 466) or Dolok Barol

(Roewer 1927: 268) (locality unknown), 2 holotype (MHNP 24219, examined).

Diagnosis: Medium-sized species with elevated, conical eye tubercle; wide,

indistinctly divided carapace-abdominal bridge; moderately elevated scutal areas;

anterio-proximal processes on ventral sides of coxae II and III distinct, posterio-
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proximal process on ventral side of coxa II indistinct; small ventral processes on

palpal trochanter and femur (Silhavy 1962: figs 1-9).

Remarks: 6 unknown. Silhavy obviously compared his type specimen with

Roewer's (1923: 63, figs 66a-d) incorrect redescription and illustrations of "G.

segnipes" (placed in synonymy with G. armillatus in here; see below). Had he

examined 9 specimens from close to the type locality of "G. segnipes", he might not

have described G. drescoi.

The 9 holotype of G drescoi accords with 9 9 of G armillatus in all relevant

characters (cf. Silhavy 1962: 466). However, as the type locality of G. drescoi - and

more importantly, the S from the type locality - is not known, this species cannot be

formally placed in synonymy with G. armillatus. Moreover, additional 9 9 spe-

cimens were found near Medan (North Sumatra Province), which are similar to, but

seemingly not conspecific with, 9 9 of G. armillatus.

A â from "Lumban, Gavt" (locality unknown; ZMC), identified as G drescoi

and illustrated by Suzuki (1982: 186, figs 8-14), clearly belongs to G. armillatus.

Relationships: Gnomulus drescoi is very close to G. armillatus, possibly

conspecific with it.

Distribution: Unknown; type locality not identified. The specimens recorded

from Ulu Gombak (near Kuala Lumpur, Malaysia) by Suzuki (1983), presumably

belong to G pulvillatus (see above).

Gnomulus armillatus (Thorell, 1891) Figs 108-134

Pelitnus armillatus Thorell (1891: 758-759); description of juvenile. - Loman (1902: 182-183).

- Roewer (1923: 63). - Roewer (1927: 267-268, doubtful record from Penang Island). -

Schweninger (1992: 197-198).

Gnomulus armillatus (Thorell): Martens & Schwendinger (1998: 527).

Pelitnus segnipes Loman (1893: 25-26, pi. 1 , figs 13-15), nov. syn.; description of juvenile. -

Loman (1902: 182-183, pi. 9, figs 20-21; 1903: figs P-e, Q-b); description of adults

from allospecific (and conspecific?) specimens. - Roewer (1923: 63, figs 66a-d);

illustration of allospecific (and conspecific?) specimens. - Roewer (1927: 267-268). -

Schwendinger (1992: 187, 197-198, figs 57-61); description of 6 from allospecific

specimen.

Gnomulus segnipes (Loman): Martens & Schwendinger (1998: 526).

Type: SUMATRA, West Sumatra Province, Ajer Mancior (= Ajir Mancior = Ajer

Mantcior = Ajer Mantjor = Ajer Mantjur), 360 m, ca. 7 km west of Padangpanjang, on the road

from Padangpanjang to Padang, juvenile holotype (MSNG, examined), leg. O. Beccari,

VI.1878.

Other material: SUMATRA, West Sumatra Province, Kajoetanam (= Kayutanam =

Kaju Tanam), ca. 12 km southwest of Padangpanjang, juvenile holotype of "G. segnipes"

(placed in synonymy with G. armillatus in here) (ZMA), leg. M. Weber. - Lumban, Gavt

(locality unknown), 1500 m, 1 6 [ZMC; illustrated under G. drescoi by Suzuki (1982: 186, figs

8-14)], leg. O. Hagerup, XI. 191 6. - Fort de Cock in Bukittingi, 3 9 (SMF 300). - Anai (valley

at the foot of Gunung Singgalang), 400-440 m, secondary forest, 1 6 (collection of C.

Deeleman-Reinhold), leg. C. Deeleman-Reinhold, 10.-22.VI. 1994. - Gunung Singgalang, 1500-

1750 m, in grass, 1 6 (ZMT), leg. P. Lehtinen, 25.-27.IX.1978. - Padang (exact locality

unknown), 1 S (SMF 5754). - Jambi Province, Gunung Kerinci, lower montane forest, in leaf

litter, 1 6 (NHML), leg. P. D. Hillyard, 11.1985.
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Figs 108-126

Gnomulus armillatus (Thorell). - Penis of S from Padang, dorsal (108) and lateral view (109);

apex of penis, dorsal (1 10) and lateral view (111); apex of penis, dorsal view, of 6 6 from:

Anai (112), Lumban (113), Gunung Singgalang (114, truncus penis dorso-ventrally collapsed
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Diagnosis: Characterized by elevated, more or less pointed eye tubercle; lateral

tubercles on posterior carapace small or absent (Figs 116-123); carapace-abdomen

bridge wide, medially indistinctly divided or entire; scutal areas moderately elevated,

ventral ones pale and swollen in S â ; distinct anterio-lateral processes ventrally on

coxa I, anterio-proximal ones on coxae II and III, posterio-proximal process on coxa

II very indistinct or absent; chelicerae weak, proximal article slightly stronger in â â

(Fig. 124), with dorso-distal boss and short, rounded ventro-median tubercle (Figs

124-125); ventral processes on palpal trochanter and femur strong in 6 6 (Figs 1 19-

123), generally weaker in 9 9 (Figs 116-1 18); distitarsus of leg II ca. 2.7 times longer

than wide (Fig. 126). Penis fairly slender, distal margin of truncus straight or slightly

invaginated; glans penis with sigmoid, pointed lateral sclerites; median plate very

widely V-shaped, covering membraneous tubes; stylus slender (Figs 108-1 15).

Variation: Measurements (o% in brackets 9): body 5.53-6.09 (6.31-6.62) long,

3.90-4.51 (4.45-4.73) wide; carapace region 1.21-1.42 (1.17-1.21) long, 2.13-2.41

(2.29-2.41) wide; leg II (measured in its entirety) 11.07-12.29 (11.68-13.87) long; <J

(n = 5), 9 (n = 3). The juvenile type of G. armillatus (Figs 127-130: tarsi 1-1-2-2) has

body length 1.91, width 1.80, the juvenile type of "G. segnipes" (placed in synonymy

with G. armillatus in here) (Figs 131-133; tarsi 2-2-2-2) 4.13 and 3.27 respectively.

Eye tubercle shapes in mature specimens vary from high and acutely pointed

to fairly low and broadly rounded; the tubercle runs straight down to the carapace

front margin or is separated from it by an indistinct step (Figs 1 16-123). The posterior

part of the carapace-abdomen bridge is entire or medially divided by a small

invagination. Lateral tubercles on posterior carapace are more or less distinct in the

specimens from the north of the distribution area (Figs 1 16-121, 123) and absent in

the one from the south (Fig. 122). Variation in penis morphology is small (Figs 110,

112-115). The penis in Fig. 114 is deformed (truncus collapsed at the height of the

glans) and therefore appears different from the others.

In external characters, the â from Gunung Kerinci (the most southern locality;

Figs 115, 122) looks somewhat different from the other specimens examined but

penis morphology shows conspecifity. Its low rounded eye tubercle (Fig. 122) is

possibly due to individual variation and not to geographical variation. Quite different

eye tubercle shapes are also seen in 3 9 from Fort de Cock (Figs 116-118).

External sexual dimorphism in G. armillatus is expressed in â â having a

slightly stronger proximal cheliceral article (Fig. 124), longer ventral processes on

their palps (Figs 1 19-123) and swollen ventral scutal areas.

Remarks: The juvenile types of G. armillatus (Figs 127-130) and of "G
segnipes" (placed in synonymy with G. armillatus in here) (Figs 131-133) both show

no distinctive characters, apart from an elevated, conical eye tubercle and a ventral

behind penis), Gunung Kerinci (115). Anterior body and proximal palp, lateral view, of: 3 9

from Fort de Cock, Bukittinggi (116-118), 6 from Lumban (119), S from Padang (120). 3
from Anai (121), â from Gunung Kerinci (122) and cî from Gunung Singgalang (123); left

chelicera of â (124) and of 9 (125), retrolateral view; distal part of left leg II. retrolateral view

(126). - Scale lines 0.1 mm (110-115), 0.5 mm (108-109). 1.0 mm (1 16-126).
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Figs 127-138

Gnomulus armillatus (Thorell) (127-134), Gnomulus sp. (135-138). - Juvenile holotype (1.91

mm long, tarsi 1-1-2-2), body, dorsal (127) and lateral view (128); left chelicera (129) and left

palp (130), retrolateral view. Juvenile holotype of "Gnomulus segnipes" (= G. armillatus; 4.13

mm long, tarsi 2-2-2-2), body, dorsal view (131); anterior body and proximal palp, lateral view

(132); left chelicera, prolateral view (133). Juvenile from Gunung Singgalang (5.31 mm long,

tarsi 2-2-3-3), anterior body and proximal palp, lateral view (134). Eye tubercles in 3 juveniles

(135-137) and 1 9 (138) of an undescribed species from Aceh, Sumatra, lateral view. - Scale

lines 1.0 mm.

process on palpal trochanter. This, however, is also present in many other Gnomulus

species. Additional characters, which were previously considered significant [i.e. eye

tubercle clearly set back from carapace front margin (thus forming a distinct clypeus)

and palpal femur without ventro-proximal process], appear to be juvenile character

states which change during postembryonic development.

In all available juveniles of Gnomulus species which possess a conical eye

tubercle, this is small and set back from the carapace front margin in early instars. As

the animals grow, the eye tubercle becomes larger and its base usually extends to the

carapace front margin, in the course of which the clypeus disappears. These gradual

changes in 3 juveniles (of different size) and 1 9 of an undescribed species from the

northern part of Sumatra are illustrated in Figs 135-138 (see also Fig. 134, showing a

large G. armillatus juvenile).



THE GENUS GNOMULUS 967

In small juveniles the ventro-proximal process on the palpal femur is a low

dome, which (together with a small wart-like process on palpal trochanter) becomes

increasingly prominent during postembryonic development. Three steps of this

development in juveniles of G. armillatus are illustrated in Figs 130, 132 and 134.

The types of G. armillatus and "G. segnipes" and the mature specimens that

we attribute to this species are all very similar to each other (juvenile characters taken

into account) and they originate from the same area in western Sumatra. Although this

area has been relatively well sampled for oncopodids since 1878, no other congeneric

species were collected there, apart from the very distinct (even in juveniles) G.

sumatranus. We consider this as a sufficient reason for placing "G segnipes" in

synonymy with G. anui llatus and to attribute them to mature specimens from the

same area. By doing so, two of the most doubtful oncopodid species can be united and

placed on a satisfactory taxonomic basis.

Much confusion about the identity of "G. segnipes" (placed in synonymy with

G. armillatus in here) was caused by Roewer's redescription and illustrations

(Roewer 1923: 63, figs 66a-d), which were mostly based on a â specimen from

Bandjermasin (= Banjarmasin in southern Kalimantan). Among the specimens

Roewer examined and considered conspecific, unfortunately this one is morpho-

logically and geographically most distant to the type. Penis morphology now clearly

shows that this o* is distinct from G armillatus; it will be formally described as a new

species in our subsequent paper.

Misguided by Roewer's unlucky choice of a representative for "G segnipes",

Schwendinger (1992: 187, figs 62-66) incorrectly (but with reservation) described

the male of this species from the Bandjermasin specimen. Moreover, it seemingly also

led to the controversial description of G drescoi by Silhavy (1962; discussion see

above) and to an incorrect distinction between "G. segnipes" and G. drescoi by

Suzuki (1977: table 3).

It also appears that Roewer (1923: 63) took the characters for his distinction of

"G. segnipes" from at least two specimens from outside Sumatra, which belong to

different species. His figure 66b obviously refers to the 6 from Banjarmasin, whereas

the median furrow between areas I-III in fig. 66a (between areas I-IV given in the

corresponding text) is not visible in the Banjarmasin specimen but in the ones from

Telang or Talang (locality unknown), Borneo and from Mt. Gede, Java instead. None

of the specimens mentioned have an eye tubercle as distinctly set back from the

carapace front margin as shown by Roewer (1923: fig. 66c).

One of Roewer's diagnostic characters is non-existent: "4. Coxa dorsal apical

lateral mit 1 stumpfen Dorn" (coxa IV dorsally with a blunt disto-lateral spur;

Roewer 1923: 63, fig 66a, also referred to by Suzuki 1977: table 3). This is neither

present in any of the specimens from Roewer's collection (now in SMF), nor in any

other Gnomulus specimens examined. He seemingly had confused the upper part of

two opposing distal spurs, which occur pro- and retrolaterally on all leg coxae of all

oncopodid species, with a single dorsal spur.

Relationships: Gnomulus armillatus is close to G drescoi from Sumatra

(possibly conspecific) and to G piliger and G. pulvillatus from peninsular Malaysia.
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Distribution: Known from the surroundings of Bukittinggi and Padang in West

Sumatra Province and from Gunung Kerinci at the border between the provinces of

West Sumatra and Jambi (Fig. 1). The type locality, Ajer Mancior (Thorell 1891:

95), is a waterfall located in the Lembah Anai Nature Reserve, in the Anai Valley,

near Gunung Singgalang (Beccari 1930: 581; Loose 1996: 240).

The male specimen collected by O. Hagerup at "Lumban, Gavt" (locality not

identified) and reported by Suzuki (1982: 186) is accompanied by a hand-written

(probably by Suzuki) label, which reads "Lumban Gavl". This could possibly corres-

pond with "Lumban Gaol", a village near Balige, at the southern end of Lake Toba, in

Northern Sumatra Province, about 340 km north of the type locality. However,

according to information by Dr lb Friis from the Botanical Museum in Copenhagen

where Hagerup was working (N. Scharff, personal communication), the locality in

question is possibly situated in the "Padang Highlands".

Previous records of "G. segnipes" from Java and Borneo (Loman 1902: 182;

Roewer 1923: 63) belong to different, yet undescribed species (see also Schwen-

inger 1992: 187, 197-198). The record of G. armillatus from Penang Island by

Roewer (1927: 268; specimen in Museum Calcutta, not examined) is most doubtful,

since he also has misidentified a G. rostratus 9 from the same locality for a "G.

segnipes" 6 (see above). Gnomulus armillatus hence appears to have a fairly small

distribution area, as it is the case in all other oncopodid species (also to be shown for

Oncopus).

Gnomulus thorelli (S0rensen, 1932) Figs 139-143

Pelitnus thorelli S0rensen (1932: 213-215); description of species, without distinction of sexes.

Not P. ?/7ore/// Schweninger (1992: 180-182, 197. figs 14-26).

Gnomulus thorelli (S0rensen): Martens & Schweninger (1998: 527).

Types: JAVA, without locality, 2 9 syntypes (both with missing ovipositor; ZMC,
examined), ded. E. Simon, "M. 27.VI.1898".

Other material: JAVA, Tjibodas (= Cibodas, near Bogor), 1400 m, 1 juv. (AMNH),
leg. Dammermann, V.1922.

Diagnosis: Medium-sized species with moderately elevated, conical eye tu-

bercle; small lateral tubercles present on posterior carapace (Figs 140-141); carapace-

abdomen bridge wide, indistinctly divided (Fig. 139); scutal areas slightly elevated;

anterio-lateral process on coxa I and anterior-proximal process on coxa II distinct,

posterio-lateral one on coxa II and anterio-lateral one on coxa III indistinct; chelicerae

weak, proximal article with dorso-distal boss, no ventral tubercle (Fig. 142); palp with

small, knob-shaped process ventrally on trochanter; ventral process on palpal femur

short and slightly distad-inclined, distinctly remote from proximal margin (Figs MO-

MI); distitarsus II about 2.5 times longer than wide (Fig. 143).

Variation: Measurements of both 9 ? : body 6.42-6.67 long, 4.30-4.46 wide;

carapace region 1.18-1.25 long, 2.21-2.24 wide; leg II (measured in its entirety) 9.60-

10.03 long. The eye tubercle in one 9 (Fig. 141) is distinctly more pointed than in the

other (Fig. 140).
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Figs 139-143

Gnomulus thorelli (S0rensen). - Body and chelicerae of 9 syntype, dorsal view (139); anterior

body and proximal palp of first 9 syntype (140) and of second 9 syntype (141), lateral view;

left chelicera (142) and distal part of left leg II (143), retrolateral view. - Scale lines 1.0 ram.

Remarks: â unknown. Three other specimens from Java are available, which

clearly differ from G. thorelli in palpal armament and eye tubercle shape. One of

them is a â from Mt. Gede (near Cibodas; ZMH), identified as "G. segnipes" (placed

in synonymy with G. armillatus in here) by Loman (1902: 182) and Roewer (1923:

63). The others are 2 9 (without exact locality; SMF), labeled by Roewer in 1929 as

"Pelitnus javanus n. sp., Typus". For all we know, such a species has neither been

described, nor was it ever mentioned in the literature. These specimens will be

described in our next paper.

Relationships: From external characters G. thorelli appears closest to the

unnamed â from Banjarmasin (Southern Kalimantan), which was previously mis-

identified as "G. segnipes".

Distribution: The exact type locality is unknown but the find of a conspecific

juvenile (with typical sub-proximal, distad-inclined process on ventral femur) indicates

that G. thorelli occurs in the mountains southeast of Bogor, western Java (Fig. 1).

Gnomulus laevis (Roewer, 1915) Figs 144-158

Pelitnus laevis Roewer (1915: 128, fig. 72); description of species, without distinction of sexes.

- Roewer (1923: 64, fig, 67). - Schweninger (1992: 188-190, 197, figs 62-66);

description of 6 .

Gnomulus laevis (Roewer): Martens & Schwendinger (1998: 526).

Types: BORNEO, Mt. Tiloeng (on Roewer's label: "Tilling Berg") (locality unknown,

probably in Sarawak), 2 9 syntypes (SMF 1260, examined).

Other material: BORNEO, without locality, 1 S [illustrated by Schwendinger (1992:

figs 62-66); MHNG]; SARAWAK, Kuching. 1 6 (AMNH), leg. Krishna, 4.IV.Ì978: Mt.

Matang (= Gunung Serapi, near Matang, west of Kuching), 2 9 (AMNH), leg. Mjöberg.

Diagnosis: Distinguished by palpal femur without distinct ventro-basal process

(at best represented by a low rounded hump) (Figs 148, 152-154) but with a pro-
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Figs 144-158

Gnomulus laevis (Roewer), 9 syntype (146, 150, 154-156). - Apex of penis, dorsal (144) and

lateral view (145). Body and chelicerae, dorsal view (146); anterior body, chelicerae and

proximal palp of 6 from Kuching, dorsal view (147), the same (without chelicera), lateral view

(148); right chelicera of 6 (149) and of 9 (150). retrolateral view; distal part of left leg II,

retrolateral view (151); trochanter and femur of left palp of 6 (152) and of 2 9 (153-154),

lateral view, the same of 9, dorsal view (155); eye tubercles of 2 9 (156-157) and of S from

"Borneo" (158), lateral view. - Scale lines 0.1 mm (144-145), 1.0 mm (146-158).

dorsal, median boss (Figs 147, 155); ventral process on palpal trochanter peg-like

(Figs 148, 152-154); proximal article of chelicerae with dorso-distal and dorso-

median bosses, hand slender (Figs 149-150); distitarsus of leg II about 2.9 times

longer than wide (Fig. 151); dorsal side of leg coxa IV with two small tubercles below

lateral margin of dorsal scutum (Fig. 148); eye tubercle more or less raised and

conical (Figs 148, 156-158); carapace-abdomen bridge wide, composed of a pair of

slightly recurved lobes (Figs 146-147); small lateral tubercles on posterior carapace

present (Figs 146-148); dorsal scutal areas only slightly elevated; coxa I ventrally

with small anterio-lateral process, coxa II with anterio- and posterio-proximal pro-

cesses, the latter overlapping anterio-proximal process on coxa III. External sexual

dimorphism in: S â with stronger proximal article of chelicerae (Fig. 149), more

developed prodorsal boss on palpal femur (Fig. 147) and pale, swollen ventral scutal

areas. Penis fairly slender, apex of truncus carrying plenty of lateral setae from tip to

below glans; distal margin of truncus penis broadly arched; glans short, wider than
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truncus; lateral sclerites strongly convex laterally, their tips paddle-shaped, pointing

away from the truncus; median plate rounded, with lateral teeth, covering membra-

neous tubes; stylus slender (Figs 144-145; see also Schwendinger 1992: figs 63-66).

Variation: Measurements (o\ in brackets 9): body 6.91-7.88 (6.94-7.88) long,

4.63-5.25 (4.63-5.13) wide; carapace region 1.44-1.75 (1.34-1.53) long, 2.59-2.94

(2.41-2.66) wide; leg II (measured in its entirety) 14.52-15.08 (12.36-14.58) long; 6

(n = 2), $ (n = 4). The eye tubercle is high and pointed in one 9 syntype (Fig. 156)

and low and rounded in the o* from Kuching (Fig. 148); the other specimens are

intermediate (Figs 157-158). The second 9 syntype and one $ from Mt. Matang have

a narrowly rounded posterior margin on the dorsal scutum, making the body appear

almost elliptical (Fig. 146); in the other specimens the dorsal scutum is more rounded

behind.

Relationships: In penis morphology, G. laevis is more similar to the unnamed

S from Banjarmasin, Kalimantan (Schwendinger 1992: figs 58-61, sub "G. seg-

nipes") than to the sympatric G. sundaicus.

Distribution: Known from the surroundings of Kuching, Sarawak (Fig. 1). The

type locality, Mt. Tiloeng or Mt. Tilling, however, remains unknown. There is a Mt.

(Gunung) Tilong, mentioned by Beccari (1904: 254, 303), which apparently is one of

the major mountains between Sarawak and Kalimantan ["... in the interior from which

the principal rivers in Borneo flow."]. This, however, would be in the central part of

Borneo, quite far away from Kuching, and therefore may not correspond with the type

locality of G. laevis.

Gnomulus sundaicus (Schwendinger, 1992) Figs 159-160

Pelitnus sundaicus Schwendinger (1992: 185-187, 197, figs 42-53); description of S and 9 .

Gnomulus sundaicus (Schwendinger): Martens & Schwendinger (1998: 527).

Types: SARAWAK, environs of Bau, Serian and Kuching, 10-50 m, â holotype, 2 6 ,

2 9 paratypes (MHNG, examined), leg. C. Lienhard, 3.-13.XII. 1987.

Other material: BORNEO, Mus Twin (locality unknown), 1 â (with label: "Pelitnus

modestus n. sp.", ZMC); SARAWAK, without exact locality, 1 9 (SMF 5336, det. Pelitnus

laevis by Roewer in 1935).

Remarks: "Pelitnus modestus" has never been described (collection name). The

penis of this specimen (Figs 159-160) clearly shows that it belongs to G. sundaicus

(cf. Schwendinger 1992: figs 48-53).

Relationships: Externally G. armillatus resembles the long-legged G. annu-

lipes, whereas from penis morphology it appears closer to G. armillatus.

Distribution: Known from the area south of Kuching, western Sarawak

(Fig. 1).

Gnomulus annulipes (Pocock, 1 897) Figs 161-171

Pelitnus annulipes Pocock (1897: 283-285); description of species, without distinction of sexes.

- Roewer (1923: 63-64). - Schwendinger (1992: 188, 197, fig. 56).

Gnomulus annulipes (Pocock): Martens & Schwendinger (1998: 527).

Type: SARAWAK, Baram, 9 holotype (NHML, examined), leg. C. Hose.

Other material: Baram River, 1 9 (SMF 5103, det. "Pelitnus segnipes" by Roewer in

1932); Gunung Mulu National Park, Pinnacle Camp (Camp 5), 1200 m, limestone scrub, 1 6
(NHML), leg. F. Wanless, 29.V. 1 978.
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Figs 159-160

Gnomulus sundaicus (Schweninger), 6 specimen from ZMC, labeled "Pelitnus modestus"

Apex of penis, dorsal (159) and lateral view (160). - Scale line 0.1 mm.

Diagnosis: Characterized by a narrow, more or less distinctly elevated, slightly

forward-inclined eye tubercle (Figs 166-168); carapace-abdomen bridge wide, sub-

division indistinct (Fig. 165); lateral tubercles on posterior carapace present; dorsal

scutal areas markedly elevated; ventro-proximal process on palpal femur more or less

distinct, ventral process on trochanter peg-like (Figs 166-168); proximal article of

chelicerae with dorso-distal and dorso-median boss, hand slender (Figs 169-170); legs

quite long; distitarsus of leg II 3.4-3.9 times as long as wide (Fig. 171); coxa I

ventrally with distinct anterio-lateral process, coxa II with anterio- and posterio-pro-

ximal processes, coxa III with indistinct anterio-proximal one. External sexual dimor-

phism in: S with a stronger proximal cheliceral article (Fig. 169), with proximal

tarsalia on legs III and IV distinctly wider than distal one and with pale, swollen

ventral scutal areas. Penis fairly slender, truncus constricted at height of glans, distal

margin only slightly arched and medially invaginated, apex with plenty of lateral

setae (not reaching below glans); lateral sclerites of glans with dorsal margins eleva-

ted above median plate, tips of sclerites drawn into small sigmoid hooks; median plate

widely V-shaped, covering short membraneous tubes; stylus slender (Figs 161-164).

Variation: Measurements (o\ in brackets 2): body 7.35 (6.73, holotype 7.03)

long, 4.86 (4.68) wide; carapace region 1.49 (1.28) long, 2.62 (2.40) wide; leg II

(measured in its entirety) 17.36 (15.00) long; 6 (n = 1), 2 (n = 2). Variation in the

shape of the eye tubercle, see Figs 166-168. The tubercle on the right side of the

posterior carapace of the 2 holotype is unusually large (Fig. 167); on its left side it is

of the same size as in the other specimens (see Figs 166, 168). In the 2 9 examined,

the carapace-abdomen bridge is more distinctly divided than in the S (Fig. 165). The

ô has a smaller proximal process ventrally on its palpal femur (Fig. 166) and a much

larger anterio-lateral process ventrally on its coxa I than the 2 $ . This is more likely

due to individual variation than to sexual dimorphism.
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Figs 161-171

Gnomulus annulipes (Pocock), 9 holotypus (167, 170). - Penis, dorsal view (161) and lateral

view (162); apex of penis, dorsal view (163) and lateral view (164). Body and chelicerae of o*,

dorsal view (165); anterior body and proximal palp of 3 (166) and of 2 9 (167-168), lateral

view; left chelicera of 3 (169) and of 9 (170), retrolateral view; distal part of left leg II, retro-

lateral view (171). - Scale lines 0.1 mm (163-164), 0.5 mm (161-162), 1.0 mm (165-171).

Relationships: This species is close to congeners from Borneo. Its penis is

most similar to that of an undescribed species from eastern Sarawak and Sabah, which

will be described in our next paper.

Distribution: Known from the catchment area of the river Baram, northeastern

Sarawak, near the border to Brunei (Fig. 1).

Gnomulus baharu Schwendinger, 1998

Pelitnus thorelli Schwendinger (1992: 180-182, figs 14-26, pi. 1); description of 3 and 9.

Not P. thorelli S0rensen, 1932: 213-215.

Gnomulus baharu Schwendinger in Martens & Schwendinger (1998: 527); transferred from

"Pelitnus" and renamed because of homonymy.

Types: BRUNEI, Andulau Forest Reserve and Sungai Lubang Barus. o* holotype, 1 3 .

1 9 paratypes (MHNG, examined), leg. B. Hauser, 16./26.XI.1988.
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Remark: No new material available.

Relationships: This species is close to G. conigerus and probably also to G.

palawanensis (â unknown).

Distribution: Known from the area west of Bandar Seri Begawan, western

Brunei (Fig. 1).

Gnomulus conigerus (Schwendinger. 1992)

Pelitnus conigerus Schwendinger (1992: 183, 197, figs 27-41); description of â .

Gnomulus conigerus (Schwendinger): Martens & Schwendinger (1998: 527).

Types: SABAH. Kabili-Sepilok Forest Reserve and Kolapis, both near Sandakan,

30-60 m,6 holotype. I o\ 1 juv. paratypes (MHNG, examined), leg. B. Hauser, 12.1H.1983.

Remark: No new material available.

Relationships: Gnomulus conigerus is closest to G. baharu.

Distribution: Known from the area north of the Sandakan Bay, eastern Sabah

(Fig. 1).

Gnomulus palawanensis (Suzuki, 1982)

Pelitnus palawanensis Suzuki (1982: 184-186, figs 1-7); description of 9. - Schwendinger

(1992: 198).

Gnomulus palawanensis (Suzuki): Martens & Schwendinger (1998: 527).

Type: PHILIPPINES. Palawan, Mt. Mantalingajan, 1 150 m, west of Brooke's Point, 9

holotype (ZMC. not examined), leg. Noona Dan Expedition. 15.IX. 1961.

Remark: No new material available; 6 unknown.

Relationships: According to external morphology, G. palawanensis is closest

to G. baharu and G. conigerus.

Distribution: Known only from a mountain in the southwest of Palawan Island

(Fig. 1).

The goodnighti-group

Diagnosis: Small species with low, rounded or conical, pointed eye tubercles;

penes with more or less distincly enlarged stylus.

This group comprises six species from the Philippines and one (assignment

uncertain) from northern Borneo.

Gnomulus imadatei (Suzuki, 1969)

Pelitnus imadatei Suzuki (1969: 12-16. figs 1-4); description of â. - Schwendinger (1992:

197).

Gnomulus imadatei (Suzuki): Martens & Schwendinger (1998: 526).

Type: BRUNEI, Amo (= Sungai Amoh), ó* holotype (Zoological Laboratory, Univer-

sity of Hiroshima, not examined), leg. G. Imadaté. 24.11.1962.

Remark: No new material available.

Relationships: Small size (3.77 m body length) and a seemingly slightly

enlarged stylus (Suzuki 1969: fig. 4d) indicate close relationship with G. goodnighti

and other species from the Philippines.
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Distribution: Known only from the type locality, about 40 km southeast of

Bandar Seri Begawan, eastern Brunei (Fig. 1 ).

Gnomulus maculatus Martens & Schweninger, 1998

Gnomulus maculatus Martens & Schweninger (1998: 530-533, figs 82-89); description of 6

and 9.

Types: PHILIPPINES, Luzon, environs of Sagada, and a doubtful record from Puerto

Galera, Mindoro, S holotype (MHNG, examined), 1 è, 2 9 paratypes (MAR, MHNG.
examined), leg. L. Deharveng, 2 1 .XII. 1 979-9.1. 1 980.

Remark: No new material available.

Relationships: This species is externally similar to G. goodnighti but internally

distinct by a penis with tongue-shaped median plate and markedly enlarged, bifid

stylus.

Distribution: Known from the area around Sagada, in the central Cordilleras of

northern Luzon (Fig. 1).

Gnomulus coniceps Martens & Schwendinger, 1998

Gnomulus coniceps Martens & Schwendinger (1998: 533-536, figs 90-96); description

oïS.

Type: PHILIPPINES, Luzon, environs of Crystal Caves near Baguio, 1500 m, S
holotype (MHNG, examined), leg. L. Deharveng, 12.1.1980.

Remark: No new material available.

Relationships: The penis of G. coniceps superficially resembles that of G.

rostratus and G. insularis, but its slightly enlarged stylus and various external charac-

ters point towards a close relationship with other congeners from the Philippines.

Distribution: Known only from the mountains north of Baguio, northern Luzon

(Fig. 1).

Gnomulus crucifer Martens & Schwendinger, 1998

Gnomulus crucifer Martens & Schwendinger (1998: 527-530, figs 71-81); description of 6

.

Type: PHILIPPINES, Luzon, Mt. Santo Thomas near Baguio, 1850 m, S holotype

(MHNG, examined), leg. L. Deharveng, 14.1.1980.

Remark: No new material available.

Relationships: Gnomulus crucifer is unusual in its genital and external mor-

phology. Congruence in tarsal formula (2-2-2-2) with G. laruticus is obviously

convergent. The strongly enlarged and modified stylus penis shows relationship with

other species of the goodnighti-group.

Distribution: Known only from a mountain south of Baguio, northern Luzon

(Fig. 1).

Gnomulus minor Tsurusaki, 1990

Gnomulus minor Tsurusaki (1990: 59-62, figs 1-14); description of 9 .
- Schwendinger (1992:

198). - Martens & Schwendinger (1998: 527).
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Type: PHILIPPINES. Luzon. Laguna Province. Los Banos, Mt. Maquilin (= Mt.

Makiling), 9 holotype (National Science Museum, Tokyo, not examined), leg. R. Morse,

10.VI.1966.

Remark: No new material available. A similar, yet undescribed species with

peculiar penis morphology occurs at the same locality.

Relationships: In external morphology G. minor accords with congeners from

the Philippines.

Distribution: Known only from the type locality, south of Lake Laguna de

Bay, central Luzon (Fig. 1 ).

Gnomulus leyteensis Martens & Schwendinger. 1998

Gnomulus leyteensis Martens & Schwendinger (1998: 536-539, figs 97-104); description of S .

Type: PHILIPPINES, Leyte, Visca near Baybay. 200-500 m. S holotype (MHNG,
examined), leg. Martens & Schawaller, 10.III.1991.

Remark: No new material available.

Relationships: In external and genital morphology this species most closely

resembles G. goodnighti.

Distribution: Known from the mountainous area close to the west coast of

southern Leyte (Fig. 1).

Gnomulus goodnighti (Suzuki, 1977) Figs 172-178

Pelitnus goodnighti Suzuki (1977: 9-12); description of 6 and 9 .
- Schwendinger (1992: 196,

198).

Gnomulus goodnighti (Suzuki): Martens & Schwendinger (1998: 526).

Types: PHILIPPINES, Mindanao, Davao Province, Mt. McKinley (close to Mt. Apo,

east of Davao City), 2520 m. collected from tree ferns in a mossy forest, â holotype, 1 Ô , 1 9

paratypes (Chicago Field Museum of Natural History; not examined), leg. H. Hoogstraal & D.

Heyneman, 9.XI.1946.

Other material: PHILIPPINES. Mindanao. Bukidnon, Mt. Katanglad, 1480 m, ca. 15

km east of Malaybalay, 2 6 (Bishop Museum, Honolulu), leg. L. Quate & C. Yoshimoto, 27.-

31.X. 1959.

Diagnosis: Small species with low, widely conical eye tubercle (Figs 176-

177); carapace-abdomen bridge formed by two opposing pairs of pointed processes;

dorsal scutal areas elevated, with paramedian pairs of small tubercles in areas II-VII

(Fig. 175); chelicerae very weak and slender; palp with fairly short femur bearing a

small conical ventro-basal process; palpal trochanter ventrally with strongly distad-

inclined process (Figs 176-177); distitarsus II 2.3-2.4 times longer than wide, densely

covered by fine curved hairs dorsally (Fig. 178); coxa I ventrally with broadly

rounded anterio-lateral process, coxa II with distinct conical anterio- and posterio-

proximal processes, coxa III with indistinct anterio-proximal one. No external sexual

dimorphism apparent. Penis with distinctly invaginated distal margin; lateral sclerites

of glans with long pointed tips (bearing denticles on the lower side) bent towards each

other and away from the truncus; dorsal margins of lateral sclerites elevated above

short, widely W- or U-shaped median plate; membraneous tubes large, distal part not
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Figs 172-178

Gnomulus goodnighti (Suzuki). - Apex of penis, dorsal (172) and lateral view (173); apex of

penis of other S, dorsal view (174). Body and chelicerae, dorsal view (175); anterior body and

proximal palp of 2 c?, lateral view (176-177); distal part of left leg II, retrolateral view (178). -

Scale lines 0. 1 mm ( 1 72- 1 74), 1 .0 mm ( 1 75- 1 78).

covered by median plate; stylus markedly incrassate (Figs 172-174, see also Suzuki

1977: fig. 2f-i).

Variation: Measurements [6, in brackets 9; measurements of 6 holotype

(paratype?) and 9 paratype taken from Suzuki (1977: 9)]: body 2.91-3.27 (3.34)

long, 2.13-2.38 (2.41) wide; leg II (measured in its entirety) 5.13-5.16 (5.14) long; â

(n = 3), 9 (n = 1). Variation in the shape of eye tubercles and palpal processes is

illustrated in Figs 176-177, variation in glans structures in Figs 172, 174. One S has

its carapace-abdomen bridge (usually formed by two opposing pairs of teeth touching

each other at their tips) not closed (Fig. 176). In contrast to the type illustrated by

Suzuki (1977: fig. la, b), the specimens examined have a dorsal scutum with a more

pointed posterior margin (Fig. 175) and a longer genital operculum.

Remark: Unlike in larger Gnomulus species, G. goodnighti 6 â have no

swollen ventral scutal elevations and also their proximal cheliceral article seems to be

indistinguishable from that of the 9 (Suzuki 1977: 12).

Relationships: Gnomulus goodnighti is closest to G. leyteensis. A close rela-

tionship between "G. segnipes" (placed in synonymy with G. armillatus in here) and

G. dì escoi on one hand and G. goodnighti on the other, as suggested by Suzuki

(1977: 6, 12), is not apparent.

Distribution: Known from two mountains in Davao and Bukidnon Province on

Mindanao Island (Fig. 1 ).
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DISCUSSION

Most Gnomulus species described before 1998 correspond with the definition

of "Pelitnus" (placed in synonymy with Gnomulus by Martens & Schwendinger

1998: 526) sensu Thorell (1891: 93), Loman (1902: 182), Roewer (1923: 62) and

S0rensen (1932: 213). They are mostly 5.5-8 mm long, possess a conical, more or

less elevated eye tubercle and the tarsal formula 2-2-3-3.

There were only few exceptions to this. Gnomulus imadatei is the first

small species (3.8 mm) described in this genus. The second small species, G minor

(3.4 mm), is unusual in completely lacking an eye tubercle. However, as this species

is known only from a single 9 , its generic placement has yet to be confirmed by 6 â .

Gnomulus sumatranus, on the other hand, stands apart by its large size (almost 9 mm
long) and by the presence of keeled dorsal scuta] elevations, which in Gnomulus is

otherwhise only found in the undescribed 6 from Bandjermasin and in G sundaicus

(larger but less acute). In general appearance G sumatranus resembles species in the

genus Oncopus, but tarsal formula (2-2-3-3) and penis morphology prove that it

belongs in Gnomulus. Although at present no major distinctions in penis morphology

between Gnomulus and Oncopus are known (but both genera clearly differ exter-

nally), the penis of G sumatranus is unquestionably a typical Gnomulus penis, very

similar to those of congeners from the same geographic region.

The remaining deviating species are Gnomulus rostratus and G insularis (both

about 6 mm long). They are readily distinguishable from all other congeners by a

strongly anteriad-inclined eye tubercle and a unique penis morphology. Particularly in

the shape of the stylus (Fig. 69c-e), the penes of G rostratus and G insularis differ

considerably from those of other Gnomulus species. A superficial resemblance in

penis form with G coniceps (stylus tube-like; Martens & Schwendinger 1998: figs

90-93) from the Philippines is probably the result of convergence.

Due to the widespread use of sifting techniques for collecting soil mesofauna

during the last decades, many more small and untypical species were discovered and

described recently, which considerably extended the traditional limits of Gnomulus

(see Martens & Schwendinger 1998). The genus now covers a much wider range of

external characters, e.g., body length 2.34-8.94 mm, tarsal formula 2-2-2-2 (in G.

laruticus and G crucifer) and 2-2-3-3, eye tubercle present or absent. Variation in

penis morphology is also pronounced. The most aberrant species, G crucifer,

possesses a strongly enlarged stylus (Martens & Schwendinger 1998: figs 71-75),

which shows superficial resemblance with the hypertrophical styli in the genus

Caenoncopus Martens & Schwendinger (1998: figs 5, 9-10, 18-19).

Species groups

With the number of species in Gnomulus increasing, an internal grouping

becomes necessary. Genital morphology hereby best reflects relationships among

oncopodid species and provides the most useful criteria for a grouping. At present we

can provisionally divide Gnomulus into the following six species groups:
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1

.

The rostratus-group comprises Gnomulus rostratus and G. insularis from

Malaysia. Three new species will be described from Thailand and Malaysia in our

next paper; many more species probably exist (1 juv. from Narathiwat Province,

southern Thailand. 1 juv. from Kuala Tahan, Taman Negara, Pahang and 1 ? from

Bukit Timah, Singapore examined). Due to its unique penis morphology and unusual

eye tubercle, this is the most clearly distinguished group within Gnomulus, obviously

forming a monophyletic group. It may need to be re-evaluated for generic distinction

after additional species (and S 6) have become known.

2. The aborensis-group is represented by G. hyatti, G. aborensis and G.

lannaianus from the northwest of the known distribution of the family. These species

possess similar penes, quite strong chelicerae in males, a low interocular area and

dorsal scutal areas divided by a distinct median furrow. The aborensis-group is not as

clearly defined as the rostratus-group, but it also appears to be derived from a

common ancestor.

3. The as//-group comprises G. laruticus, G. asli and G. hirsutus from penin-

sular Malaysia. These are small to very small species with a rounded eye tubercle and

with a similar penis morphology. Despite the unusual tarsal formula (2-2-2-2) of G.

laruticus, they are probably close relatives. Externally these species resemble those of

the goodnighti-group from the Philippines, but penis morphology indicates closer

affinities with congeners from peninsular Malaysia and Sumatra.

4. The sumatranus-group presently contains only the very large (almost 9 mm
body length) G. sumatranus from Sumatra, which is distinguished by a unique

armament on the palpal femur, by keeled dorsal scutal areas and by a pronounced

sexual dimorphism. Another species to be placed in this group shall be described in

our next paper.

5. The goodnighti-group comprises small (about 3 mm long) species from the

Philippines, which show a tendency towards enlargement of the stylus and modi-

fication of the other parts of the glans penis. These species are: G. maculants, G. coni-

ceps, G. crucifer, G. leyteensis and G. goodnighti. Gnomulus imadatei from Brunei

seemingly and Gnomulus minor (generic placement uncertain) presumably belong

here too. In terms of genital morphology, this is clearly the most diverse group.

6. The armillatus-group is an assemblage of the remaining species, i. e.

G. piliger, G. pulvillatus, G. armillatus, G. drescoi, G. thorelli, G. laevis, G. sundai-

cus, G. annulipes, G. baharu, G. conigerus and G. palawanensis. These are medium-

sized species (5.8-8.6 mm) with a conical eye tubercle, distributed over peninsular

Malaysia and the islands of Sumatra, Java, Borneo and Palawan. Additional species

shall be described also from Thailand. External morphology in this group is fairly

uniform but variation in penis morphology is more pronounced. It possibly does not

represent a monophyletic group.

At the present state of knowledge, only the rostratus-group appears reasonably

distinct in external and genital characters. All other groups are more or less clearly

linked by intermediate forms and no major morphological discontinuities can be

observed which may warrant generic separation. As further untypical Gnomulus

species await description, a re-evaluation of this grouping will be taken into account

afterwards.
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Intraspecific VARIATION

Intraspecific variation in Oncopodidae was previously little known because of

the rarity of conspecific material available for examination. From the species decribed

recently, we learned that sexual dimorphism in Gnomulus is expressed in the shape of

several external characters. Males have: more elevated ventral scutal areas [present in

all larger species (cf. Schwendinger 1992: 196). but apparently not in the small

G laruticus, G. asli, G mäculatus, G. coniceps, G. crucifer, G leyteensis, G good-

nighti], a denser pubescence on ventral scutal areas [distinct in G aborensis,

G lannaianus, G insularis, G rostratus, probably also in G piliger, G. pulvillatus

( 9 unknown); less distinct in G. asli, G hirsutus], a longer carapace and a less

elevated interocular area (in G aborensis, G lannaianus, G sumatranus), stronger

chelicerae (in G sumatranus, G aborensis, G lannaianus, G laevis, G annulipes, to

a lesser extent in G armillatus) and longer processes on ventral palps (in G
armillatus).

Apart from this, we find considerable variation in external characters between

conspecific animals of the same sex within the same population. Eye tubercles and

palpal processes often have quite individual shapes, as. e.g., seen in 3 ? of G
armillatus from Fort de Cock (Figs 116-118). The same also holds true for variation

among different populations. Whenever more than just a few conspecific specimens

are available for examination, we usually find fairly different eye tubercle shapes [see

G rostratus (Figs 54, 58-67), G armillatus (Figs 116-123). G laevis (Figs 148. 156-

158) and G annulipes (Figs 166-168)]. This character should therefore be used with

caution.

A certain degree of intraspecific variation is also present in genital characters,

as seen in some details (especially the median plate) of the penes of G. insularis (Figs

22, 25-27). G rostratus (Figs 41, 43-52) and G armillatus (Figs 110-1 15). For other

species see Schwendinger (1992) and Martens & Schwendinger (1998).
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